Introduction 36
The concept of resilience has evolved from an ecological perspective to that of complex 37 systems analysis. Initially, it was conceived as the capacity to confront, absorb and adapt to 38 disturbances, without changing, in order to return to a state of normality (1, 2) . Resilience was 39 calculated or evaluated depending on the amount of time it would take to return to this condition 40
(3). Analysis and discussions in the context of socio-ecological systems challenged the idea of 41 normality, adopting an understanding of multiple equilibriums and accepting the inevitability of and cultural subsystems that coalesce and interact within the framework of human-led agricultural 75
The first part of the article refers to the elements that are included in calculating resilience 76 indicators, followed by an analysis of the reach and limitations of methodologies that have been 77 applied in rural contexts. On this basis, a new methodology is proposed for analyzing resilience.
78
This new methodology is then applied to two locations in Brazil and Colombia. The results are 79 presented and discussed, followed by general conclusions.
81
Agrarian structure 82 Whenever agroecological systems are analyzed, it becomes necessary to define the 83 agrarian structure (AS), whose nucleus is the property of the land, based on which all other 84 economic, social, cultural and political interactions are built. This concept combines a set of 85 factors including the size of agroecosystems, the use and control of resources, labor conditions, 86 relationships among social actors and between social actors and the market, infrastructural aspects 87 and other features (25, 26) .
89
In Latin America, land has been employed as an instrument of power and social 90 domination (27, 28) . High levels of land concentration (called "latifundia") or small subsistence-91 oriented (called "minifundia") farms constitute the principal motor for the backwardness and 92 underdevelopment of the rural sector (29) (30) (31) (32) . Since AS is transcendentally vital to productive 93 power relations, peasant marginalization, territorial sovereignty, food production and access to 94 dignified living conditions, it is surprising that it has not been included within analyses of 95 resilience in the rural sector.
97
Land has historically been configured as a central means of production, whose 98 appropriation and accumulation lay the groundwork for the construction of social power relations 99 that determine the peasant population's access to resources, goods and services, is a main element 100 of their dignity and identity, and defines a great extent of their autonomy, socioeconomic 101 conditions and the development of their means of livelihood. All of these factors directly impact 102 resilience and the capacity for transformation within rural communities (33) (34) (35) biophysical, social and health variables, as well as practices used in agricultural production. In 176 addition, market interactions were considered, which represent the effect of variables out of the 177 peasants' control that exercise a strong impact on income level and livelihood development.
179
Therefore, it is necessary to present a complementary conceptual and methodological 180 framework that allows the identification of factors that support or inhibit resilience in Latin with an emphasis on AS and the capacity of collective agency, allows for an understanding of 183 substantial aspects in need of transformation. This allows peasants to generate their own 184 development dynamics based on their own interests and needs, favors processes of empowerment 185 for implementing radical changes in the generation of public policy, access to resources and 186 capital, and potential for autonomy (62) (63) (64) (65) . In this sense resilience refers to social change and 187 challenges the status quo to give place to alternative scenarios (1, 22, 23, 26) .
189

Material and Methods
190
Proposed methodology for evaluating resilience 191 The procedure for evaluating resilience consists of three phases: (i) selection and Pertinence and/or link to organizations, cooperatives, and educational institutions 11.6
Level of training and political decision-making power 11.6
Political-organizational 35
Level of training and political decision-making power (women) 11.6
Subsistance (animal and vegetable) * 7.5
Capacity for agency 50*
Use of resources 15
Infrastructure
7.5
Property size* and/or area 9.5
Land tenure 19
Land ownership 9.5
Labor conditions 6.3
Market relationships 6.3
Agrarian structure 38
Production relationships 19
Level of income* 6.3
Soil quality 1.2
Biophysical factors 9.5
Distance to forests and water sources 1.2
Access paths 2.2
Social factors 17
Access to public services and telecommunications 2.2
Drinking water 1.5
Conditions and context 10
Health factors 11.5
Frequency of protein consumption 1.5
Productive practices 2
Soil management and biodiversity 3 High: between 0 and 300 meters. 5
Medium: between 300 and 500 meters.
3 Distance of the agroecosystem to natural forest fragments (using area geometry and spatial analysis) Low: between 500 and 1.000 meters.
0-1
High: between 0 and 50 meters. 5
Medium: between 50 and 100 meters.
3
Biophysical factors
Distance to forests and water sources Distance of the agroecosystem to bodies of water (using area geometry and spatial analysis) 
249
(Lat 15º 42' 5" South; Long 44º 1' 39" West) (Fig 2) . These sites were chosen because they share 
270
In the workshops variables and resilience scoring criteria were defined in a participatory manner. 
Results, Discussion, Conclusions
283
In consensus, the communities of both municipalities and experts assigned a coefficient 284 of 0.5-1.0 to the capacity for agency, since it represents an indispensable factor for the 285 construction of resilience. Agency is directly related to the ability of the community to self-286 organize and strengthen autonomy and participation in decision-making spaces, generating 287 transformations, adjustments and modifications at different scales in each social, economic, 288 political, ecological, and livelihood context.
290
The factor that was given the second most important weight was agrarian structure (0.37-291 1.0), which consists of the size of the agroecosystem, the type of ownership and other factors 292 derived from the first two, such as market relations, working conditions and income level. The 293 remaining criteria, "conditions and context" and "productive practices", were given lesser 294 relevance in the construction of resilience, since they can be modified by human agency.
295
Therefore, they were assigned a weight of (0.1-1.0) and (0.03-1.0) respectively. 
298
Colombia is lower than that of agroecosystems in the municipality of Varzelandia, Brazil (71%).
299
The municipality of Marulanda had low scores (< 2.5), while the municipality of Varzelandia had 300 average scores (2.5-3.5) for 68% of agroecosystems and high scores (> 3.5), for the remaining 301 18%. The analysis of variance resulted in a confidence level of 95%, which signifies that the 306 resilience of the municipality of Varzelandia is significantly greater than the resilience of the 308 include: the degree of membership in organizations, the degree of training and political decision-309 making power, political participation of women, infrastructure, land ownership and working 310 conditions.
312
The inclusion of AS and agency criteria allows for a closer representation of reality and 313 explains why some variables held higher ratings than others. In the case of Varzelandia, the 314 peasants' capacity for agency modified certain aspects related to agrarian structure, for example,
315
through the occupation and ownership of fertile lands (average score of 4.6) and flat lands 316 (average score of 4.3), which were previously owned by powerful landowners (77% of the 317 territory was held by 8 landowners). This factor also allowed for a transformation of productive 318 relationships by developing a collective production area where women, youth and elderly are 319 remunerated through hourly pay (average score of 2.2 versus 0.4 for the municipality of 320 Marulanda). Prior to developing the collective area, the peasants in Varzelandia worked under 321 local landowners and were often exploited. This implies that beyond adapting, they managed to 322 transform structural conditions, enhancing their resilience. In addition, the capacity of 323 organization and community-level management created enough pressure for the Mayor and city 324 council to provide materials and machinery for the construction of a deep well and bridge over 325 the river Arapuim, thus improving the infrastructure score (3.6 versus 2.7 for the municipality of 326 Marulanda). In addition, the community committed itself to facilitating labor for these two 327 projects, carrying out the process collectively. The installation of the deep well guarantees 328 irrigation for the collective production area, and the construction of the bridge improves 329 connectivity, transport and quality of life.
331
On the contrary, in the municipality of Marulanda, the community adapted to social 332 conditions without achieving transformations that would improve peasant livelihoods. Therefore,
333
in general, the score for pertaining to or connecting with organizations or cooperatives (average 334 2.7), as well as the degree of training and family-level political decision-making power (average 336 municipality, the peasant smallholder has restricted access to resources, goods and services, and 337 productive activities use unpaid family labor intensively, in order to increase their precarious 338 income and improve living conditions. It is evident in this case that simple commodity production, 
388
Including all variables allows for an evaluation and analysis that can be used as an 389 instrument to support decision-making in the short, medium and long term, as well as a tool for planning and determining effective solutions in the social sphere (86,87). The transformations predominate societal values (83, 84) . Beyond the biophysical factors and productive practices, 393 rural populations are immersed in social contexts, within which they are challenged by political 394 and economic differences, not only at the local scale but also at the global scale (16, 18, 88) .
396
Conclusions 397
The findings reveal that the level of political organization and participation in decision-398 making processes regarding economic, productive, technical and political components of 399 agroecosystems, as well as the acknowledgement of rights and the determination to organize to 400 demand them, are factors that favor the transformation of structural aspects in the municipality of
401
Varzelandia. Therefore, the capacity of agency received a greater weight in the overall 402 quantification of resilience.
404
Our attention should not only be focused on the local population's capacities to transform 405 their conditions while understating the importance of the political, social and economic context 406 that conditions these capacities. Conducts, values and the distribution of risks and benefits are 407 formed by structures and social norms. Both factors are decisive in analyzing resilience.
409
The peasants of Marulanda have adapted to many circumstances without achieving 410 transformation, while the peasants of Varzelandia have built effective social networks, 411 strengthening their capacity for agency and transformation before conditions of social inequality.
413
The proposed methodology can be replicated in other contexts, including other 414 indicators and weights that represent what is valued by a society, along with its knowledge and 415 perceptions.
417
The proposed resilience is directed towards the formulation of strategies and policies 418 aimed at inducing radical change at the local and regional level. In this way it cannot be 419 constrained by access to technology or biophysical resources that favor adaptation and a limited 420 sense of wellbeing for peasant communities. 
